This study aimed at evaluating the frequency of autoimmune disorders in Addison's disease. We have observed 180 patients (113 females, 67 males, aged 9-74 years) for 1 to 26 years. Tuberculosis was noted in 54 patients. Autoimmune disorders were found in 80 patients (44%); however, 125 (69%) patients were believed to have an autoimmune origin of adrenocortical insufficiency. In 20 patients two or more autoimmune disorders were found to coexist with Addison's disease.
Introduction
Between 1960 and 1990, 180 patients with Addi- son's disease were observed in the Department of Endocrinology in Warsaw. In this long-term study we investigated the occurrence of autoimmune disorders accompanying the disease.
Subjects and methods
In 180 patients (113 females) aged 9-74 years (44 ± 14, mean ± s.d.) primary adrenocortical insufficiency was diagnosed on the basis of clinical characteristics and stimulation test with the use of ACTH. Every patient had evaluation of other endocrine functions and investigations into nonendocrine autoimmune disorders. The follow-up observation was continued for 1 to 26 years (mean 10 ± 8). The investigations were repeated at about 6-12 month intervals.
Investigations
Serum luteinizing hormone (LH) and follicle stimulating hormone (FSH),' thyroid stimulating hormone (TSH),2 thyroxine (T4) and triiodothyronine (T3) levels3 were determined by radioimmunoassay. Serum adrenal antibodies were sought by means of an indirect immunofluorescent technique4 in 52 cases. Antibodies to thyroglobulin were detected and titrated by a haemagglutination test (Thymune-T, Wellcome kits) and by a quantitative haemagglutination test (Sera-Tek, Ames kits), examinations being carried out in 151 cases. Thyroid microsomal antibodies were assayed by a haemagglutination test (Thymune-M, Wellcome kits) in 45 patients and antithyroid peroxidase antibodies by ELISA method5 in 50 patients. The antibodies to the intrinsic factor were sought in 41 patients. The absorption of labelled vitamin B12 from the digestive tract, the serum level of this vitamin and unsaturated binding capacity of 57Co-labelled vitamin B12 in the serum6 were determined in the same group in 41 patients. All patients had chest and abdominal X-rays. Age and sex distribution, as well as the age at the beginning of the adrenal insufficiency, were compared in these groups. Statistical significance was evaluated by an unpaired Student's t-test.
Results
On the basis of the above mentioned methods we divided the patients into two groups: A -comprising 52 patients with a history of tuberculosis or radiological evidence of this disease and three patients with other processes destroying the adrenals, metastases from a bronchogenic carcinoma, infiltration by a retroperitoneal lymphoma, and amyloidosis. In 50 patients tuberculous infection was diagnosed 5 to 13 years (mean 8) and in two patients 2 years prior to the onset of adrenocortical insufficiency; B -the other 125 patients. Two of the patients had pulmonary tuberculosis diagnosed 2 years earlier, but as adrenal antibodies were detected they are included in group B.
The comparison of the groups is shown in Table I . The evidence of autoimmune disease in group B is shown in Table II. Table III disease not exceeding 8 years. The titre of the antithyroglobulin antibodies ranged from 1:80 to 1: 10000. The total series included 63% of females and 37% of males. The female/male ratio was 1.7.
Discussion
Long-term observation of a series of patients with Addison's disease provides more information on the frequency of additional autoimmune disorders than a single assessment made at the time of the initial diagnosis. In this series of 180 patients, autoimmune disorders were found in 80 (44%); 53 patients (29%) had autoimmune diseases as shown in Table II , while the other 27 patients had adrenal and/or thyroid antibodies. The remaining patients in group B, without a history ofpast tuberculosis or other diseases known to destroy the adrenals, could be classified as having idiopathic Addison's disease. Thus the total number of patients with probable autoimmune aetiology of the adrenal insufficiency is 125 (69%). This percentage is similar to that (66%) in Nerup's series9 of 108 patients. Our series had a higher percentage of females than in that of Nerup,9 with a female/male ratio of 1.7 compared to 1.25 . All our patients with previous tubuerculous infection, as well as 4 with evidence of active infection, were treated for tuberculosis. Antituberculous drugs were also given for prophylaxis in 8 patients with idiopathic Addison's disease.
Thyrotoxicosis was more frequent in our series than in others.'0"' Hypothyroidism with Addison's disease is sometimes reversible'2 as in one of our patients in whom a transient recovery of normal thyroid function of about 4 years duration appeared, followed by recurrent thyroid insufficiency.
Of the autoimmune glandular insufficiencies, premature ovarian failure was found to be most frequent, as in the cases reported by Nerup." Our observations differ from other reports as to the frequency of insulin dependent diabetes mellitus, which was found in only 5% ofthe patients. In four series of idiopathic Addison's disease reviewed by Nerup" the prevalence of diabetes mellitus was 14%. We found a high prevalence ofvitiligo in 14% of the patients with nontuberculous Addison's disease. Autoantibodies to melanin-producing cells are found in vitiligo,'3 which is a clinical marker of an autoimmune process.
When characterizing Addison's disease associated with different autoimmune disorders, Neufeld et al.'4 distinguished two types: type I, including hypoparathyroidism and moniliasis, and type II comprising other autoimmune polyglandular syndromes. According to this classification, the majority of our patients represented type II of the polyglandular autoimmune syndrome. Only three type I patients were noted in group B. Irvine and Barnes'" reported the frequent coexistence of idiopathic hypoparathyroidism and idiopathic Addison's disease, especially in young patients but our obser-vations have not confirmed this. An association of multiple autoimmune disorders occurs as in cases 1-5 (Table III) . Lymphocytic hypophysitis has been found rarely. '6"7 Primary adrenocortical insufficiency seems to be a disease most frequently associated with other autoimmune disorders.'8 One cannot exclude the possibility that cortisol deficiency is an important factor disturbing humoral and cell-mediated immunity and thus facilitating more pronounced autoimmunization.
